Introduction {#sec0005}
============

Hemimelic epiphyseal dysplasia is a very rare disease of epiphyseal osteocartilaginous development that occurs during children\'s growth. It was first described by Mouchet and Belot[@bib0005] in 1926, with the name tarsomegaly, because of the increased volume in the region of the ankle, and then by Trevor[@bib0010] in 1950, as tarsoepiphyseal aclasia, since the lesions frequently occurred in the epiphyseal region of the foot and ankle. In 1956, Fairbank[@bib0015] reported further cases and described this condition as hemimelic epiphyseal dysplasia (HED), since it could occur in other joints. The first case of HED originating in the patella was only described in 1980, in Spain, by Enriquez et al.[@bib0020]

In 2003, we operated on a similar case at the Knee Surgery Service of the Department of Orthopedics and Traumatology, School of Medicine, Federal University of Goiás. The clinical and imaging characteristics of this case were published by Araújo et al. in 2006,[@bib0025] but the surgical aspects of the case were not addressed. The treatment for HED generally consists of resection of the lesion in order to avoid pain and limitations on joint movements, and deformities that could generate a condition of early osteoarthritis. The objective of the present study was to report on the surgical aspects of that case of HED of the patella.

Case report {#sec0010}
===========

The patient was a six-year-old male with a history of slowly growing but progressive tumor formation in his right knee over a two-year period. The tumor measured approximately 12 cm longitudinally and 6 cm transversally and was adhering to the patella. It was associated with a condition of pain, edema, claudication, moderate hypotrophy of the quadriceps and movement limitation, such that flexion--extension was limited over its last 30°. Mild joint effusion was present, without pain on palpation of the metaphysis. The patient was not feverish and in a good general state, without redness or secretions at the site. A biopsy suggested that this was a benign osteochondromatous lesion, without a defined diagnosis ([Fig. 1](#fig0005){ref-type="fig"}).

Over two years of evolution of this lesion in the right knee, there was a large increase in the patellar tumor mass on imaging examinations, with areas of bone formation and radiotransparent area. The estimated size of the tumor was 8.5 cm longitudinally, 6 cm transversally and 3.5 cm in depth ([Fig. 2](#fig0010){ref-type="fig"}, [Fig. 3](#fig0015){ref-type="fig"}).

The surgical procedure was started with the patient in dorsal decubitus under general anesthesia, with asepsis, sterile fields and a pneumatic tourniquet applied to the right thigh. The procedure took 1 h, without intercurrences, and was performed in the following sequence:1.A longitudinal lateral parapatellar incision of approximately 10 cm was made, with dissection in layers ([Fig. 4](#fig0020){ref-type="fig"}A).2.The suprapatellar quadriceps tendon was pushed back to the lateral region of the knee, together with the vastus medialis muscle, which was found to have bulged out due to the tumor formation ([Fig. 4](#fig0020){ref-type="fig"}B).3.Medial capsulotomy was performed as far as the plane of the tumor. A superficial cartilaginous cover and bone pedicle were observed at the upper and medial center of the patella, and these were resected ([Fig. 4](#fig0020){ref-type="fig"}, [Fig. 5](#fig0025){ref-type="fig"}).4.Surgical cleaning was performed, with curettage of the nucleus of epiphyseal ossification at the upper and medial center of the patella, in order to avoid recurrence of the lesion ([Fig. 5](#fig0025){ref-type="fig"}B and C).5.Hemostasis, capsulorrhaphy, reinsertion of the quadriceps tendon in the patella, suturing in layers, skin suturing, application of dressings and immobilization were performed.

The patient continued to be followed up at our service, and the condition of HED was seen to become clinically and radiologically resolved, without any recurrence of the lesion and without any deficit of functioning of the knee extensor mechanism up to the end of the skeletal maturation process. The patient returned to his normal activities ([Fig. 6](#fig0030){ref-type="fig"}, [Fig. 7](#fig0035){ref-type="fig"}).

Discussion {#sec0015}
==========

HED is a disease of unknown etiology that is generally restricted to the medial or lateral side of the affected limb and which ceases to evolve further when skeletal maturity is reached. In the case reported here, it was found on the medial line of the limb, since it originated at the upper and medial center of the patella of the right knee. HED occurs more frequently among males, with proportions of three male cases to each female case. It generally arises in children or adolescents between the ages of 2 and 14 years, and it is only rarely diagnosed at older ages. Its estimated incidence is one case in every one million individuals, but fewer than 300 cases have been described in the literature.[@bib0030], [@bib0035]

It can be presented in the following forms: localized (solitary); classical (more than one lesion in the same joint); or general (more than one joint in the same limb). The most commonly affected locations are the tarsal bones (foot and ankle), which account for 50% of all the lesions, followed by the knee (distal femur and proximal tibia), pelvic belt (hip), scapular belt (shoulder) and carpal bones (wrist).[@bib0040], [@bib0045] The case in question presented an unusual location, originating at the upper center of the patella, and its clinical and imaging characteristics were described previously.[@bib0025]

Tumors originating from the patella are rare; 70% of them are benign and they need to be approached from the clinical, imaging, surgical and histological points of view for these cases to be concluded in the best way possible. The report presented showed that biopsy prior to surgery revealed a benign osteocartilaginous lesion, but without a final definition. The differential diagnosis in relation to HED should be made with several other types of tumor, including: osteochondroma, chondroblastoma, intracapsular chondroma, giant-cell tumor, tumoral calcinosis and synovial chondromatosis; and also with non-tumoral lesions such as: ossifying myositis, vascular or parasitic calcification, tuberculosis and neurological syndromes (CINCA or Charcot).[@bib0050], [@bib0055], [@bib0060]

Imaging examinations (radiographs, computed tomography scans and magnetic resonance imaging) may suggest the diagnosis of HED, especially in the usual regions such as the foot and ankle. However, when the lesion is in an unusual location, such as the patella, this becomes more difficult. The nucleus of epiphyseal ossification of the patella appears around the age of four to five years in males and at the age of three years in females.[@bib0065], [@bib0070]

The treatment for HED can be clinical or surgical, depending on the symptoms. There is no single guideline regarding the treatment, but most authors have reported resecting the lesion, which shows that observation is only for asymptomatic cases. Clinical treatment is less invasive, and does not have the risks of surgery. Nevertheless, surgical treatment produces better results in the following situations: (1) compression of nerves, arteries or tendons; (2) exostosis that interferes with growth of the extremity; (3) functional limitations of the joint; and (4) deformities and pain. The tumor growth is generally aggressive and so the treatment should also be aggressive; moreover, this approach is taken in order to avoid pain, deformities, limitations and early osteoarthrosis. Recurrence is common after simple excision of the tumor. Extracapsular cases present better results than intracapsular cases.[@bib0075], [@bib0080], [@bib0085]

Regarding the possible types of surgery for such cases, these can be divided into four types, according to the aggressiveness of the tumor. The first type is arthroscopic resection, which presents least morbidity but has a greater chance of recurrence and has greater technical difficulty in children. Open resection of the tumor formation enables a larger surgical field and should always be accompanied by curettage of the compromised nucleus of ossification, in order to reduce the recurrence rate. Surgical procedures of greater aggressiveness, such as hemipatellectomy and total patellectomy can be performed in order to avoid lesion recurrence and early osteoarthrosis, but imply loss of the potency of function of the knee extensor mechanism and, because this is in a child, hypoplasia of the femoral condyles.[@bib0020], [@bib0050], [@bib0085]

Our patient presented a very voluminous lesion, which was resected using an open procedure, at its pedicle. To avoid recurrence of tumor formation, we performed surgical cleaning and curettage of the nucleus of epiphyseal ossification of the upper center of the patella. The risk of this procedure is that the patella may develop abnormally. However, what we observed was good remodeling of the patella and normal development, probably because of the patient\'s young age and the potential of his immature skeleton, with continual stimulation of the knee extensor mechanism, given that the patella is a sesamoid bone and functions as a pulley. Our patient did not present any recurrence up to the time of completing his skeletal maturation.
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![Preoperative appearance, with medial view (A) and lateral view (B) of the right knee with patellar tumor formation: hemimelic epiphyseal dysplasia.](gr1){#fig0005}

![Preoperative appearance on lateral radiographs of the right knee, with patellar tumor formation showing one month of evolution (A), one year (B) and immediately before the surgery (C): hemimelic epiphyseal dysplasia.](gr2){#fig0010}

![Preoperative appearance on axial computed tomography slice (A) and on T2-weighted sagittal magnetic resonance slice (B) of the right knee with voluminous patellar tumor formation, immediately before surgery: hemimelic epiphyseal dysplasia.](gr3){#fig0015}

![Intraoperative appearance of the resection of the patellar tumor formation (hemimelic epiphyseal dysplasia), showing lateral longitudinal parapatellar incision (A), dissection at muscle-tendon layer (B) and intracapsular layer (C).](gr4){#fig0020}

![Intraoperative appearance of the resection of the patellar tumor formation (hemimelic epiphyseal dysplasia), showing excision of the pedunculate voluminous mass with osteocartilaginous characteristics (A), surgical removal of the nucleus of ossification that originated the dysplasia (B), curettage and final cleaning of the upper center of the patella (C).](gr5){#fig0025}

![Appearance one year after the operation, with anterior view (A) and lateral view (B) of the right knee, with full extension and flexion: hemimelic epiphyseal dysplasia.](gr6){#fig0030}

![Appearance one year after the operation, on radiographs of the right knee in axial view (A) and lateral view (B), showing adequate growth of the patella.](gr7){#fig0035}
